Award  Number:  W81XWH-09-2-0166 


AD 


TITLE : 

Does  a  Personalized  Health  Portal  for  Diabetes  Retinal 
Imaging  Positively  Affect  Motivational  Readiness  to  Change 


PRINCIPAL  INVESTIGATOR:  Deborah  Peters,  PhD 


CONTRACTING  ORGANIZATION: 

(Enter  the  Name,  City,  State  and  Zip  Code  of  the  Contracting  Organization) 

University  of  Hawaii 
Honolulu,  HI  96822 

REPORT  DATE:  November  2010 

(Enter  month  and  year,  i.e.,  January  2001) 

TYPE  OF  REPORT:  Annual 

( 

PREPARED  FOR:  USAMED  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT: 

X  Approved  for  public  release;  distribution  unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report 
are  those  of  the  author (s)  and  should  not  be  construed  as  an 
official  Department  of  the  Army  position,  policy  or  decision 
unless  so  designated  by  other  documentation. 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining  the 
data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for  reducing 
this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  J  efferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202- 
4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently 
valid  OMB  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1.  REPORT  DATE  (DD-MM-YYYY)  2.  REPORT  TYPE  3.  DATES  COVERED  (From  -  To) 

9  November  2010  Annual  18  Sept  2009  -  17  Sept  2010 


4.  TITLE  AND  SUBTITLE  5a.  CONTRACT  NUMBER 

Does  a  Personalized  Health  Portal  for  Diabetes  Retinal  Imaqinq  W81XWH-0 9-2-0 166 _ 

Positively  Affect  Motivational  Readiness  to  Chanqe  5b.  GRANT  NUMBER 

W23RYX9146N602 


6.  AUTHOR(S) 

Deborah  Birkmire  Peters,  Ph.D. 
Kathleen  Connolly,  M.S. 


5c.  PROGRAM  ELEMENT  NUMBER 


5d.  PROJECT  NUMBER 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

University  of  Hawaii 
Telehealth  Research  Institute 
John  A  Burns  Sch.  of  Medicine 
651  Halo  Street,  MEB  224N 
Honolulu,  HI  96813 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 


U.S.  Army  Medical  Research 
Fort  Detrick,  MD  21702-5012 


11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 


Approved  for  public  release;  distribution  unlimited 


13.  SUPPLEMENTARY  NOTES 

N/A 


14.  ABSTRACT 

The  transtheoretical  model  (TTM)  of  behavior  change  has  been  used  successfully  to  describe  explain  and  predict 
clinical  outcomes  in  patients  with  type  2  diabetes  (T2D)  exposed  to  various  educational  interventions.  The 
personalized  health  portal  allows  patients  to  remotely  view  their  retinal  images  and  other  related  health  educational 
infonnation  on  their  own  time.  Due  to  the  validity  of  survey  items,  this  proposal  will  be  focusing  on  daily  self¬ 
management,  smoking,  exercise  and  carbohydrate  counting  for  type  2  diabetic  patients.  This  study  hypothesizes 
that  individuals  with  T2D  who  are  in  the  precontemplation,  contemplation,  or  preparation  (early)  stages  for  regular 
self-management,  exercise,  smoking  and  carbohydrate  counting  and  who  view  their  own  retinal  images  via  a  web 
portal  as  a  part  of  diabetes  ophthalmologic  screening  will  progress  to  a  higher  stage  of  change,  increase  their  pros  of 
changing,  decrease  their  cons  of  changing,  and  increase  self-efficacy  in  managing  their  symptoms. 


15.  SUBJECT  TERMS 

Transtheoretical  model,  type  2  diabetes,  retinal  imaqes,  opththalmoloqic  screeninq 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION 

OF  ABSTRACT 

18.  NUMBER 
OF  PAGES 

19a.  NAME  OF  RESPONSIBLE  PERSON 

USAMRMC 

a.  REPORT 

U 

b.  ABSTRACT 

U 

c.  THIS  PAGE 

U 

UU 

12 

19b.  TELEPHONE  NUMBER  (include  area 
code) 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std.  Z39.18 


Table  of  Contents 


Page 


Introduction .  4 

Body .  5  -  6 

Key  Research  Accomplishments .  7 

Conclusions .  8 

References .  9 

Attachments .  12 


Introduction 


Diabetes  is  a  serious  health  problem  in  the  United  States,  according  to  the  Center  for 
Disease  Control  and  Prevention  (CDC),  National  diabetes  Fact  Sheet,  2007,  an  estimated  23.6 
million  children  and  adults  have  the  disease;  5.7  million  of  whom  are  unaware  of  their  condition. 
In  addition,  it  is  estimated  that  57  million  adults  have  pre-diabetic  conditions,  which  is 
determined  by  blood  glucose  levels  higher  than  normal.  The  CDC  calculates  health  costs  related 
to  this  disease  total  approximately  $174  billion  per  year.  Over  the  last  10  years,  the  rate  of  newly 
diagnosed  cases  has  increased  more  than  90  percent,  with  over  1 .6  million  new  cases  of  diabetes 
diagnosed  in  adults  every  year  in  the  U.S.  (2008).  In  Hawai'i,  data  shows  that  there  is  an 
estimated  72,000  to  100,000  people  that  have  diabetes,  including  25,000  who  remain 
undiagnosed,  disproportionately  affecting  native  Hawai'ians,  Asian  Americans,  and  Pacific 
Islanders  (Hirokawa  et  ah,  2004).  Long  tenn  complications  related  to  diabetes  include  diabetic 
eye  disease,  nerve  damage  (neuropathy),  heart  disease,  stroke,  kidney  failure,  and  peripheral 
vascular  disease,  which  can  result  in  amputations  and  premature  death.  Diabetes  is  the  seventh 
leading  cause  of  death  in  the  US  (Centers  for  Disease  Control  and  Prevention,  2008). 

Management  of  patients  with  diabetes  represents  an  enormous  cost  to  the  military  health 
care  system  (Pogach  et  ah,  2004).  The  prevalence  of  these  conditions  increases  with  age,  and  is 
particularly  high  among  retirees  and  dependents.  The  incidence  of  T2D  in  the  U.S.  military  is 
higher  than  that  of  the  civilian  population  (1.9  vs.  1.6  cases  per  1,000  person  years)(Paris  etal, 
2001),  even  though  height  and  weight  standards  are  often  rigorously  enforced.  Members  of  the 
military  who  become  diabetic  while  serving  on  active  duty  face  possible  discharge.  Although  not 
all  diabetic  patients  are  discharged  from  the  Army,  the  potential  loss  of  personnel  is  troublesome. 
In  addition,  military  personnel  and  their  dependents  affected  by  diabetes  may  require  specialty 
consultation  or  medical  interventions  not  available  locally  may  need  to  travel  long  distances  for 
such  services.  This  travel  interrupts  a  service  person’s  regular  duties,  removes  the  person  from 
his  position  of  military  readiness,  and  places  the  burden  of  travel  expense  and  medical  care  on 
military  resources 

Diabetic  eye  disease,  which  affects  both  type  1  and  type  2  diabetic  patients,  includes 
diabetic  retinopathy  (DR),  cataracts  and  glaucoma.  The  most  common  occurrence  of  the  three  is 
diabetic  retinopathy,  which  affects  40-45%  of  all  those  diagnosed  with  diabetes.  There  are  four 
stages  of  DR:  mild,  moderate,  severe  and  proliferative;  the  latter  of  which,  if  left  untreated  can 
result  in  severe  blurred  vision  or  vision  loss.  DR  is  the  leading  cause  of  adult  blindness  in  the 
United  States  (National  Eye  Institute  National  Institutes  of  Health,  2010a)  and  has  been  shown  to 
be  present  in  nearly  all  people  diagnosed  with  diabetes  for  a  duration  of  more  than  20  years 
(Aiello,  Cahill,  &  Wong,  2001).  A  complication  of  DR  is  diabetic  macular  edema  (DME),  which 
is  a  swelling  of  the  retina.  This  can  occur  at  any  stage  of  DR  without  symptoms.  DME  affects 
approximate  10%  of  all  diabetic  patients  and  can  be  diagnosed  with  eye  examinations;  yet,  left 
untreated,  DME  can  result  in  moderate  vision  loss  (Cavallerano,  2005). 

Typically,  there  are  no  early  warning  signs  of  DR.  However,  eye  examinations,  which 
are  the  standard  of  care  for  diabetic  patients,  can  detect  the  disease  in  its  early  stages.  Despite 
that  yearly  eye  exams  are  recommended  for  all  those  diagnosed  with  diabetes,  the  primary  reason 
for  vision  loss  due  to  DR  is  the  failure  to  have  regular  eye  examinations  (National  Eye  Institute 
National  Institutes  of  Health,  2010b).  Studies  have  shown  that  only  50-60%  of  diabetic  patients 
actually  have  eye  exams  performed  (Lee,  Feldman,  Ostermann,  Brown,  &  Sloan,  2003). 
Perceived  barriers  to  regular  eye  exams  include  cost,  misconceptions  that  eye  exams  are 
unnecessary,  and  access  to  care  (Hartnett,  Key,  Loyacano,  Horswell,  &  Desalvo,  2005). 
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The  purpose  of  this  proposal  is  to  use  the  transtheoretical  framework  to  describe  changes 
in  behavior  with  a  type  2  diabetic  population  when  shown  their  digital  retinal  images  and  given 
access  to  a  personal  health  portal  (PHP)  website.  The  transtheoretical  model  (TTM)  is  one  of  the 
leading  behavior  change  models  used  both  in  research  and  clinical  practice  (Glanz,  Rimer,  & 
Viswanath,  2008).  The  constructs  and  variables  were  developed  using  a  comparative  analysis  of 
existing  theories  in  behavior  change  (Prochaska,  Redding,  &  Evers,  2008).  Retinal  imaging  uses 
cameras  to  take  high-resolution  pictures  of  the  retina.  This  helps  detect  and  manage  retinal 
disorders  that  can  lead  to  vision  loss  or  blindness.  The  PHP  allows  the  patients  to  remotely  view 
their  retinal  images  and  other  related  health  educational  information  on  their  own  time.  Due  to 
the  validity  of  survey  items;  this  proposal  will  be  focusing  on  daily  self-management,  exercise, 
smoking  and  carbohydrate  counting  for  patients  diagnosed  with  type  2  diabetes  (T2D). 
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Body 


The  following  are  a  summary  of  activities  during  this  period. 

Task  A.  Comprehensive  Disease  Management  Program  (CDMP)  and  retinal  imaging 
implementation  -  75%  complete 

Task  A.  1.  Configure  CDMP  and  workflow  for  the  proposed  clinical  site  -75%  complete 

a.  CDMP  has  been  configured  for  this  study.  In  order  for  a  complete  and  thorough 
interpretation  and  recommendation  for  treatment,  the  image  reader  must  have  certain 
medical  information  about  each  patient,  i.e.,  laboratory  values,  blood  pressure,  etc. 
Thus,  it  has  been  determined  that  CDMP  must  be  integrated  with  NextGen,  the 
electronic  medical  record  used  by  Waianae  Coast  Comprehensive  Health  Center 
(WCCHC).  This  integration  would  provide  the  most  efficient  and  accurate  method  of 
obtaining  that  medical  information  and  providing  it  to  the  image  reader. 

Estenda  Solutions,  Inc.  will  perform  all  the  technical  work  for  the  CDMP/NextGen 
integration  with  the  exception  of  software  quality  assurance  prior  to  full 
implementation.  John  Williams  (Chief  Information  Officer,  WCCHC),  has  agreed  to 
provide  Estenda  Solutions  with  a  test  database  for  software  development.  Several 
meetings  were  held  to  discuss  the  requirements  for  the  integration.  Thus  the 
implementation  requirements  have  been  determined  and  integration  has  been 
initiated. 

Task  A.2.  Configure  CDMP  as  a  personal  health  portal  capable  of  displaying  and 

presenting  retinal  images  to  patients  via  the  web  portal  technology  -75%  complete 

a.  The  patient  portal  prototype  has  been  developed  (see  Attachment  1  for  screen  shot). 
The  patient  portal  will  allow  the  patient  to  see  their  image  diagnosis  reports  and  view 
their  retinal  images.  The  home  page  for  the  patient  portal  will  be  customized  for  this 
study. 

b.  The  educational  component  prototype  has  been  developed.  Educational  content 
included  will  be:  Information  on  diabetic  eye  disease,  how  diabetes  affects  vision, 
interpretation  of  retinal  images,  and  how  to  prevent  vision  loss  from  diabetes.  The 
educational  website  and  educational  content  are  under  review  by  both  research  and 
clinical  professionals  (see  Attachment  2  for  screen  shot).  Several  experts,  other  than 
the  Principal  and  Co-Investigators,  have  agreed  to  review  the  content,  this  includes 
the  following  University  of  Hawaii  professors  and  related  professionals:  Martha 
Crosby,  PhD  (Professor  and  Chair  of  Department  of  Information  and  Computer 
Sciences),  Curtis  Ikehara,  PhD  (Assistant  Professor  in  Department  of  Information  and 
Computer  Sciences),  Marie  Iding,  PhD  (Professor  in  Department  of  Educational 
Psychology),  Marjorie  Mau,  MD  (Endocrinologist  and  Professor  in  Department  of 
Native  Hawaiian  Health),  Dee- Ann  Carpenter,  MD  (Internist,  Professor  in 
Department  of  Native  Hawaiian  Health),  and  Constance  Cox,  MD  (Ophthalmologist, 
Queen’s  Medical  Center). 

Task  B.  Conduct  randomized  control  trial  -  48%  complete 

a.  Several  meetings  were  conducted  to  discuss  and  refine  the  study  design.  It  was 
decided  that  a  control  group  is  not  needed,  since  this  is  NOT  an  intervention  study. 
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These  changes  do  not  alter  the  outcomes  and  will  not  invalidate,  but  improve,  the 
scientific  merit  and  deliverables  of  the  funding. 

b.  Also,  we  have  added  the  component  of  three  focus  groups,  which  will  be  conducted 
with  select  subjects  that  represent  the  spectrum  of  results.  Specifically,  the  groups 
will  be  formed  with  subjects  that  had  success  in  the  program  and  those  that  did  not 
show  any  behavior  change.  Group  discussion  will  be  audio  taped,  in  addition  to  the 
recording  of  field  notes.  Information  on  the  group’s  perceptions  and  opinions  will  be 
discussed.  This  can  potentially  identify  the  mechanisms  of  behavior  change,  as  a 
result  of  the  retinal  imaging  intervention. 

c.  We  hope  to  start  entering  patients  in  February  2011. 


Task  B.2.  Complete  all  appropriate  procedures  with  institutional  review  boards  -95% 
complete 

a.  Approval  for  UH  is  in  progress.  Initial  approval  from  local  UH  IRB  has  been 
obtained,  however  modification  was  requested  due  to  changes  in  original  protocol, 
this  included  refining  of  surveys  and  adding  the  focus  groups.  The  office  of  Research 
Protections,  Human  Research  Protection  Office  (HRPO)  has  approved  this  protocol 
for  the  Waianae  site,  which  includes  these  modifications.  Once  changes  have  been 
approved  by  UH,  the  approval  letter  will  be  sent  to  HRPO  for  the  government 
approval.  Once  this  is  achieved,  we  will  have  IRB  approval  for  both  UH  and 
Waianae  sites.  The  following  is  a  timeline  for  submissions  and  approvals  thus  far. 
B.2.a.  1 .  University  of  Hawaii  Committee  on  Human  Studies  (UH  CHS) 

B.2.a.l.l.  23  February  2010,  application  submitted  to  UH  CHS 
B.2.a.l.2.  3  March  2010,  UH  CHS  responded  with  comments  and  questions 
B.2.a.l.3.  4  March  2010,  We  responded  to  comments  and  questions 
B.2.a.l.4.  4  April  2010,  received  approval  letter  from  UH  CHS 
B.2.a.l.5.  18  August  2010,  sent  modification  request  to  UH  CHS  (note  this  was 
submitted  AFTER  approval  from  WCCHC  was  received). 

B.2.a.2.  Waianae  Comprehensive  Coast  Health  Center 
B.2.a.2.1.  8  February  2010,  sent  IRB  application 
B.2.a.2.2.  17  February  2010,  WCCHC  requested  documents 
B.2.a.2.3.  4  March  2010,  responded  with  requested  information 
B.2.a.2.4.  5  March  2010,  WCCHC  requested  additional  information 
B.2.a.2.5.  5  March  2010,  responded  with  requested  information 
B.2.a.2.6.  10  March  2010,  WCCHC  requested  additional  information 
B.2.a.2.7.  2  April  2010,  WCCHC  approved  contingent  upon  revisions 
B.2.a.2.8.  21  July  2010,  responded  with  additional  revisions  (time  gap  reflects 
re-evaluation  of  methodology,  with  minor  changes  submitted) 

B.2.a.2.9.  21  July  2010,  WCCHC  requested  additional  information 
B.2.a.2.10. 10  August  2010,  responded  with  requested  revisions 
B.2.a.2.1 1. 1 1  August  2010,  WCCHC  approval  letter  received 
B.2.a.3.  Human  Research  Protection  Office  (HRPO),  Office  of  Research 

Protections  (ORP),  US  Army  Medical  Research  and  Materiel  Command 
(USAMRMC) 

B.2.a.3.1.  14May2010,  IRB  protocol  submitted  for  pre-review 
B.2.a.3.2.  17  May  2010,  received  requested  changes 
B.2.a.3.3.  15  June  2010,  sent  back  with  revisions 
B.2.a.3.4.  1 1  August  2010,  sent  WCCHC  approval  letter 
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Task  B.3.  Conduct  training.  Train  the  imager  in  protocol  administration-  this  task  will  be 
completed  upon  completion  of  IRB  process,  educational  web  materials,  and  the 
integration  of  CDMP  with  NextGen.  -  0%  complete 

Task  B.4.  Conduct  intervention  and  data  collection-  this  task  will  be  completed  upon 
completion  of  IRB  process,  educational  web  materials,  and  the  integration  of  CDMP 
with  NextGen.  -0%  complete 

Task  B.5.  Analyze  data,  interpret  results,  and  prepare  report  -  this  task  will  be  completed 
upon  completion  of  the  patient  evaluation.  -  0%  complete 
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Key  Research  Accomplishments 


Task  A.  Comprehensive  Disease  Management  Program  (CDMP)  and  retinal  imaging 
implementation 

Task  A.  1.  Configure  CDMP  and  workflow  for  the  proposed  clinical  site 

a.  CDMP  has  been  configured  for  the  PHP  study,  this  task  has  been  completed. 
TaskA.2.  Configure  CDMP  as  a  personal  health  portal  capable  of  displaying  and 
presenting  retinal  images  to  patients  via  the  web  portal  technology 

a.  Patient  portal  mockup  completed. 

b.  Educational  website  mockup  completed. 

Task  B.  Conduct  randomized  control  trial 

Task  B.l.  Complete  all  appropriate  procedures  with  institutional  review  boards 

a.  The  office  of  Research  Protections,  Human  Research  Protection  Office  has  approved 
this  protocol  for  the  Waianae  site. 

b.  HRPO  approval  for  UH  pending  modification  approval  from  UH  IRB. 
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Conclusions 


For  this  study,  the  transtheoretical  model  was  chosen  to  examine  behavior  change  when 
patients  diagnosed  with  type  2  diabetes  are  exposed  to  their  retinal  images  and  related  eye 
disease  information.  The  TTM  is  one  of  the  most  widely  used  models  of  health  behavior  and  is 
easily  applied  to  many  areas  in  health  behavior.  The  TTM  was  designed  to  be  generalizable 
across  a  wide  variety  of  populations  and  behaviors  (Prochaska  et  ah,  1994).  TTM  also  used 
intuitive  logic  in  assessing  the  constructs,  utilizing  the  stage  of  health  behavior  change  as  the 
main  construct,  versus  cognitive  variables  such  as  perceived  risk  or  barriers,  in  which  the  other 
earlier  theories  revolved.  The  focus  of  the  TTM  is  on  individual  change,  versus  interpersonal  or 
community  models.  Despite  that  there  may  be  other  theories  that  are  applicable  to  this  study’s 
purpose,  the  TTM  was  chosen  due  to  the  wide  use  in  diabetes  and  individual  behavior  focus. 

Based  on  a  literature  search  (using  Academic  Search  Premier,  Medline  and  Psychology 
and  Behavioral  Science  collection  databases;  key  words  included  diabetes,  health  behavior 
theory,  retinal  imaging,  retinopathy,  teleretinal  imaging,  as  keywords;  date  from  1997  through 
2009;  conducted  March  2010)  no  published  articles  were  found  that  prospectively  examine 
digital  retinal  imaging  and  diabetes  self-management  and  other  related  health  outcomes.  There  is 
one  retrospective  study  that  looked  at  patient  clinical  outcomes  and  teleretinal  imaging.  This 
study  took  place  at  the  Joslin  Diabetes  Center  (Flarvard  Medical  School)  (n  =  13,752).  Results 
demonstrated  a  relationship  between  patients  that  received  teleretinal  imaging  and  improved 
FIbAlc,  LDL  and  systolic  blood  pressure  over  time  (2  year  span),  as  well  as  improved  adherence 
to  subsequent  eye  care  (Fonda  et  al.,  2007b). 

In  this  study,  we  hope  to  demonstrate  that  personalization  of  health  information  over  the 
Internet  can  have  a  positive  impact  on  health  outcomes,  specifically;  access  to  personalized 
digital  retinal  images  can  impact  a  person’s  health  behavior  as  it  relates  to  their  diabetes 
condition.  Due  to  advances  in  technology,  image  acquisition  of  the  retina  with  the  eye  care 
system  is  now  possible  using  low  light  levels;  this  eliminates  the  need  for  pharmacological 
dilation  of  the  pupil,  making  the  process  more  comfortable  and  less  intrusive  for  the  patient. 

Thus  this  provides  a  platform  that  is  more  readily  available,  accessible  and  comfortable  for  the 
patient.  Importantly,  the  system  allows  images  to  be  available  for  viewing  by  clinicians  and 
patients  in  the  workplace  and  at  home,  with  the  goal  of  positively  impacting  healthy  behaviors 
(Fonda  et  al.,  2007a;  Bursell  et  al.,  2001). 

Of  significance  to  the  military  is  the  realization  of  substantial  cost  savings  for  treating 
chronic  disease.  The  cost  of  treating  the  long-term  complications  of  diabetes  consumes  a  major 
part  of  the  Veterans  Administration  medical  budget  and  is  an  important  component  of  the 
Department  of  Defense  expenditures.  The  Veterans  Health  Administration  identifies  diabetes  as 
a  substantial  burden.  The  Veterans  Diabetes  Mellitus  Working  Group  highlights  these  elements 
of  the  impact  of  diabetes  in  the  VHA  (Sullivan  et  al.,  2007;  Krein  et  al.,  2000). 
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Screen  Shots  of  Educational  Website 
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